The optimal treatment for intracapsular hip fracture remains controversial. Internal fixation is favoured for undisplaced fracture and even for some types of displaced fracture. Multiple screw fixation is less invasive and retains more viable bone, compared with dynamic hip screw (DHS) fixation that appears biomechanically more stable. 4 In a meta-analysis of 25 randomised trials of internal fixation for femoral neck fractures, a valid comparison of various choices of implant could not be made, due to the small number of patients in some trials and associated methodological limitations. 5 This study aimed to compare DHS fixation with multiple screw fixation for intracapsular hip fractures in terms of complications and conversion to hemiarthroplasty or total hip arthroplasty (THA).
Materials and Methods
Records of 52 884 patients aged ≥50 years who underwent internal fixation using a dynamic hip screw (n=18 014, 34.1%) or multiple screws (n=34 870, 65.9%) for intracapsular femoral neck fracture from September 2007 to September 2013 were extracted from the hospital admission database that covers all admissions to the National Health Service hospitals in England using the ICD-10 and OPCS-4 codes. Patientidentifiable information was not accessed. 6 Patients with missing data, age <50 years, or polytrauma patients were excluded.
Gender, age, and Charlson comorbidity score 7 of each patient were recorded, as were complications at specific time intervals, including lower respiratory tract infection, stroke, and myocardial infarction within 30 days, and deep venous thrombosis, pulmonary embolism, and mortality within 90 days, as well as any infection (surgical site and deep), avascular necrosis, mal-union (union with shortening of the neck by ≥1 cm in any plane), and non-union (no healing at 6 months). Revision to hemiarthroplasty or THA at one and 4 years was also recorded. A simple logistic model using age, gender, Charlson comorbidity score, and the type of internal fixation as independent variables was created. The Charlson comorbidity score was categorised as 0, 1, or ≥2, and age as 50-69, 70-84, or ≥85 years. Complication rates at different time intervals were dependent variables. The DHS fixation and multiple screw fixation groups were compared using the Pearson Chi-square test for categorical variables and the 2-sample t-test for continuous variables. A p value of <0.05 was considered significant.
results
Of the 52 884 patients, 18.2% were aged 50 to 69 years, 43.5% 70 to 85 years, and 38.3% >85 years. More patients aged 50 to 69 years underwent multiple screw fixation than DHS fixation (21.4% vs. 15.0%, p<0.001), whereas more patients aged ≥85 years underwent DHS fixation than multiple screw fixation (41.4% vs. 35.2%, p<0.001) [Table] . There was a female preponderance (73.8%). The Charlson comorbidity score was 0 in 44.1%, 1 in 32.1%, and ≥2 in 23.8%. More patients with a Charlson comorbidity score of 0 underwent multiple screw fixation than DHS fixation (45.9% vs. 42.2%, p<0.001), whereas more patients with a Charlson comorbidity score of 1 or ≥2 underwent DHS fixation than multiple screw fixation (32.8% vs. 31.3%, p<0.001 and 25% vs. 22.7%, p<0.001, respectively).
Compared with DHS fixation, multiple screw fixation resulted in shorter hospital stay (15±19 vs. 13±18 days, p<0.001) and lower rates of 30-day myocardial infarction (2% vs. 1.5%, p=0.022), 30-day lower respiratory tract infection (12.4% vs. 10.6%, p=0.001), 90-day mortality (10.4% vs. 8.6%, p=0.001), and avascular necrosis (0.1% vs. 0.06%, p=0.032), but a higher rate of conversion to hemiarthroplasty or THA at one or 4 years (all p<0.001) [Table] .
The 2 groups were comparable in terms of the rates of 30-day stroke (p=0.537), 90-day deep vein thrombosis (p=0.059), 90-day pulmonary embolism (p=0.309), infection (p=0.118), non-union (p=0.061), and mal-union (p=0.44) [Table] .
discussion
In an international survey, 90% of surgeons preferred cancellous screw fixation to sliding hip screw fixation. 8 Based on the National Hip Fracture Database in 2013, among patients with a femoral neck fracture, the mean length of stay in acute orthopaedic wards was 15.3 days and the mean length of post-acute stay was further 4.5 days. 9 Length of hospital stay is a main component of the overall cost of hip fracture care. Reduced length of hospital stay increases cost-effectiveness.
Chest infection and myocardial infarction are common postoperative complications in patients with femoral neck fracture. [10] [11] [12] Nonetheless, these complications did not result in increased risk of stroke, deep vein thrombosis, or pulmonary embolism in our study. The overall 90-day mortality in our study was 9.2%, which is lower than the 13.7% reported following hemiarthroplasty 13 and the 18.3% in an English population from 1984-98. This indicates improvement in hip fracture care. 1 In a meta-analysis, the infection rate following internal fixation for displaced femoral neck fracture varies from 0% to 10%. 14 The method of osteosynthesis affects vascularisation of the femoral head 15 ; the avascular necrosis rate is 3.2 times higher after sliding screw plate fixation than fixation with 4 cancellous bone screws, based on evaluation using 99mTc-MDP scintigraphy. 16 Nonetheless, avascular necrosis is associated more with fracture pattern and time to surgery than with implant type. In a metaanalysis of 5547 patients who underwent internal fixation for intracapsular proximal femoral fracture, no conclusion could be reached on optimal implant; the choice of implant for DHS or multiple screw fixation was determined by the operating surgeon. 17 In our study, the conversion rate to hemiarthroplasty or THA at one or 4 years was higher after multiple screw fixation. This may be due to the higher (not significantly) rates of mal-union and non-union, or more younger patients with multiple screw fixation than DHS fixation, and more older patients with DHS fixation than multiple screw fixation. Failure of internal fixation such as screw penetration or metalwork breakage could also lead to revision surgery, but we lacked such data for analysis. We assume that DHS fixation decreases the need for revision surgery and thus total costs compared with multiple screw fixation. The cost secondary to a higher revision rate may outweigh that secondary to a shorter length of hospital stay. Hospital payment is influenced by the accurate recording and coding of the data; the Department of Health of the United Kingdom reported an accuracy of 85%. 18 One limitation of this study was the uncertainties associated with database analysis and dependence on coding methods such that some patients might have been missed and some confounders may have not been accounted for. In addition, the fracture type was not stratified according to fracture displacement, fracture pattern, fracture reduction technique, bone quality, or fixation device positioning, as these data were not coded. 
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